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Original Article 
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 Liver is the most important organ of drugs and xenobiotics metabolism and 
any damage to the liver is associated with dysfunction of this organ. This study was carried 
out to find the possible additive effect of the co-administration of Cinnamomum zeylanicum 
(cinnamon) and Zingiber officinale (ginger) extracts on carbon tetrachloride (CCl4)-induced 
liver damage in rats. 
 Forty-two male Wistar rats were randomly divided into 7 groups (n=6). Group I: 
Normal control, Group II: Control of the extract (25 mg/kg of cinnamon extract and 125 
mg/kg of ginger extract), Group III: CCl4 control, Group IV: 50 mg/kg of cinnamon extract; 
Group 5: 250 mg/kg of ginger extract; Group VI: As in group II, a combination of 25 mg/kg 
cinnamon extract and 125 mg/kg ginger extract, and group VII: 100 mg/kg of silymarin (as 
the standard drug). These treatments were performed daily for 14 days. On the fourteenth day, 
all groups received 1ml of CCl4 along with olive oil (1:1 v/v), except for the groups I and II. 
The last two groups received only olive oil. 
 Intraperitoneal injection of CCl4 into rats significantly increased the levels of liver 
enzymes, bilirubin, and malondialdehyde (MDA), and decreased total antioxidant and total 
protein levels compared to the control group (P<0.001). Pre-treatment with a combination of 
cinnamon and ginger extracts significantly improved these factors.  
 The results of this study showed that co-administration of cinnamon and ginger 
extracts is more efficient in protecting liver from the damaging effects caused by CCl4.  
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Assay of Total Antioxidants Capacity (TAC) 
 
Measuring catalase activity 
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Histopathological study 
 
Statistical analyses 
 
Results 
Liver enzymes 
 
Table 1. Comparison of Liver enzymes in the studied groups 
Groups AST (IU/L) ALT (IU/L) ALP (IU/L) GGT (IU/L) 
I (Normal control) 1.60±25.93 57.16±9.15 341.66±41.61 2.57±0.18 
II (Control Cinnamon 25 mg/kg + Ginger 125 mg/kg) 139.66±16.60 53.80±9.60 313.40±33.76 3.02±0.46 
III (CCl4 control) 575.40±27.82** 501.40±22.61** 747.00±58.92** 6.09±0.70** 
IV (Cinnamon 50 mg/kg) 434.80±31.38†† 364.00±41.80† 508.16±79.23†† 4.17±0.40† 
V (Ginger 250 mg/kg) 368.40±34.54†† 374.00±50.28† 505.50±50.18†† 4.17±0.70† 
VI (Cinnamon 25 mg/kg + Ginger 125 mg/kg) 334.40±35.22††♠ 320.60±59.65†† 498.00±56.08†† 4.07±0.74† 
VII (Silymarin 100 mg/kg) 273.75±54.48†† 277.00±68.00†† 409.00±83.29†† 3.89±0.23† 
Results presented in the table were expressed as the mean values ± standard deviation (SD) for 6 rats in each group. **: the significance of 
difference with the normal control group (P < 0.001). † and †† : significance of difference with the damaged control group (P < 0.05 and P < 
0.001 respectively). ♠: the significance of difference with the cinnamon group (P < 0.05) 
 
Bilirubin and total protein 
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Table 2. Comparison of bilirubin and total protein in the studied groups 
Groups 
BilT 
(mg/dl) 
BilD 
(mg/dl) 
Total Protein (mg/dl) 
I (Normal control) 0.60±0.10 0.030±0.008 6.61±0.29 
II (Control Cinnamon 25 mg/kg + Ginger 125 mg/kg) 0.65±0.12 0.036±0.008 7.21±0.45 
III (CCl4 control) 1.20±0.23** 0.078±0.008** 4.98±0.43** 
IV (Cinnamon 50 mg/kg) 0.90±0.15† 0.072±0.009 6.14±0.47 
V (Ginger 250 mg/kg) 0.86±0.05† 0.078±0.009 6.21±0.47† 
VI (Cinnamon 25 mg/kg + Ginger 125 mg/kg) 0.80±0.10† 0.077±0.009 6.35±0.41† 
VII (Silymarin 100 mg/kg) 0.72±0.09† 0.045±0.012† 6.52±0.38† 
Results presented in the table have been expressed as the mean values ± standard deviation (SD) for 6 rats in each group. **: the significance 
of difference with the normal control group (P < 0.001). †: significance of difference with the damaged control group (P < 0.05) 
 
Effect on lipid peroxidation 
 
 
Figure 1. The effect of cinnamon and ginger extract and the combination of them on MDA level in CCl4-damaged rats 
 The bar signs on top of the columns indicate mean ± standard deviation (n = 6). **: the significance of difference with the normal control group (P < 0.001), ††: significance 
of difference with the damaged control group (P < 0.001), ♠: the significance of difference with the cinnamon group (P < 0.05), I:Normal control, II: Control Cinnamon 25 
mg/kg + Ginger 125 mg/kg, III: CCl4 control, IV: Cinnamon 50 mg/kg, V: Ginger 250 mg/kg, VI: Cinnamon 25 mg/kg + Ginger 125 mg/kg, VII: Silymarin 100 mg/kg 
Effects on total antioxidant capacity 
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Figure 2. The effect of cinnamon and ginger extract and the combination of them on total antioxidant level in CCl4-damaged rats 
 The bar signs on top of the columns indicate mean ± standard deviation (n = 6). **: the significance of differences with the normal control group (P < 0.001), ††: significance 
of differences with the damaged control group (P < 0.001), I: Normal control, II: Control Cinnamon 25 mg/kg + Ginger 125 mg/kg, III: CCl4 control, IV: Cinnamon 50 
mg/kg, V: Ginger 250 mg/kg, VI: Cinnamon 25 mg/kg + Ginger 125 mg/kg, VII: Silymarin 100 mg/kg 
 
Effects on catalase activity 
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Figure 3. The effect of cinnamon and ginger extract and the combination of them on catalase activity in CCl4-damaged rats 
 The bar signs on top of the columns indicate mean ± standard deviation (n = 6). **: the significance of difference with the normal control group (P < 0.001), † and ††: 
significance of difference with the damaged control group (P < 0.05 and P < 0.01 respectively), I: Normal control, II: Control Cinnamon 25 mg/kg + Ginger 125 mg/kg, III: 
CCl4 control, IV: Cinnamon 50 mg/kg, V: Ginger 250 mg/kg, VI: Cinnamon 25 mg/kg + Ginger 125 mg/kg, VII: Silymarin 100 mg/kg 
Effects on liver morphology and histopathology 
Figure 4. Macroscopic images of liver tissue in the study groups 
 I: Normal control, II: Control Cinnamon 25 mg/kg + Ginger 125 mg/kg, III: CCl4 control, IV: Cinnamon 50 
mg/kg, V: Ginger 250 mg/kg, VI: Cinnamon 25 mg/kg + Ginger 125 mg/kg, VII: Silymarin 100 mg/kg 
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Figure 5. H & E stained microscopic images of liver tissue in the study groups 
 I: Normal control, II: Control Cinnamon 25 mg/kg + Ginger 125 mg/kg, III: CCl4 control, IV: Cinnamon 50 
mg/kg, V: Ginger 250 mg/kg, VI: Cinnamon 25 mg/kg + Ginger 125 mg/kg, VII: Silymarin 100 mg/kg 
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